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III.—NOTES ON THE ANCIENT EOCKS OF CHAUNWOOD FOKEST.1

By W. W. WATTS, M.A., F.G.S.

(Communicated by permission of the Director-General of the Geological Survey.)

DURING the re-survey of sheet 155 of the Geological Survey map
by Mr. C. Fox Strangways, the writer was instructed to study

tlie ancient rocks where they crop up inside the boundaries of the
Trias. The ancient rocks of Charnwood Forest appear in isolated
spots, sometimes of considerable size, through the Trias of the
Midland Plain. The oldest rock in contact with them is the
Carboniferous Limestone of Grace Dieu, which is dolomitized.
Evidence as to their exact age cannot, therefore, be obtained from
superposition.

They clearly existed as islands in the Triassic and Carboniferous
sea, and most probably stood up as mountains on the land in Old
Eed Sandstone times. The Trias runs up into the hollows and
valleys of the old rocks, and from the small amount of debris which
extends beyond the margins of the masses it is obvious that the
smaller of these, at any rate, have been uncovered at a time
geologically very recent. Their features are not those of the
present day, but date back partly to the subaerial denudation of
Old Red Sandstone and probably earlier times, and partly to the
aqueous denudation of Carboniferous and Triassic times. This is
the reason for the peculiar character of the surface features
presented by the old rock; escarpments are practically absent,
hard beds are cut off abruptly, the rocks strike across the ridges,
and the landscape generally is not of the usual subaerial character.
Present-da}' denudation, by clearing out the Triassic debris, has
done little more than expose to-day a pi'e-Triassic landscape.

The ancient rocks themselves may be classified as follows, in
descending order:—

Swithland and Groby slates
Conglomerate and quartzite The Brand Series.
Purple and green beds
The olive hornstones of Bradgate")
The Woodhouse beds |
Slate agglomerate of Roecliffe )• The Maplewell Series.
Hornstones of Beacon Hill |

. Felsitic agglomerate J
Eocks of Blackbrook The Blackbrook Series.

This general succession corresponds with that made out by Messrs.
Hill and Bonney, with whose observations the author is in
substantial agreement.

These divisions sweep round the semi-dome which is exposed ; it
is elongated from north-west to south-east, and broken by several
longitudinal faults in the same direction. Probably there are some
cross faults as well.

The succession is most easily made out in the eastern side of the
1 An abstract was read before the British Association, Liverpool, Sept. 1S9C.
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anticline, but even here the details are very much complicated, and
it is not possible to trace some of the beds for any considerable
distance, although the general succession seems quite clear. As
Messrs. Bonney and Hill pointed out, the two agglomerates form
a most useful index and one which can be traced for a great part of
the way round the Forest. The same may be said of the Beacoii
Hill beds and of the Brand Series.

The bulk of the rocks are made of volcanic ingredients, even the
fine hornstones and slates being made of volcanic dust often
interleaved with tuffs and breccias. When the lower part of the
Maplewell Series is traced round to the north-west it becomes
coarser, and eventually passes into a mass of very coarse
agglomerates, in which the succession is not easy to unravel,
while it is much confused by faulting and the intrusion of igneous
rocks; possibly also by the outflow of lava.

Bardon Hill presents exceptional difficulties. While the chief
rocks are like those of Grace Dieu, Cademan, and Whitwick, it lies
altogether out of the line of these rocks and must owe its position to
faulting. The agglomerates are also associated with a mass of
porphyroid like that which occurs in a normal position at Peldar
Tor and High Sharpley. At Bardon this rock appears to be
intrusive into the agglomerates, and a similar explanation may have
to be adopted for Sharpley, Peldar, and Katchet. Many difficulties
would still have to be met, not the least of which is the occurrence
of boulders of Peldar rock in some of the agglomerates. A possible
explanation of this is found at High Sharpley, where porphyroid,
which is now acknowledged to be either an intrusion or a lava, is
nodular in structure; it has been subsequently sheared so as to put
on the aspect of an agglomerate.

The porphyroids would appear to have been the first rock intruded
before much movement had taken place in the rocks ; they are
sheai'ed, cleaved, and crushed along the north-west and south-east
lines.

Syenite was next intruded, generally along the main movement
planes such as faults and the junction of the Brand Series with the
Maplewell Series. It has been somewhat crushed by the movement,
and its main divisional planes agree with the cleavage and faulting
directions in the country.

A still later intrusion appears to be the Mount Sorrel Granite,
which does not,penetrate into the Forest proper, while it is in contact
with rocks whose relation to the rest of the Forest has not been
ascertained with certainty. It is the only igneous rock which effects
any considerable amount of metamorpliism in the clastic rocks with
which it is in contact.

As to the age of the rocks, we have little to guide us. They are
unlikely to be later than Cambrian; they are not at all like the
fossiliferous Cambrian rocks of Nuneaton, they do not contain
Cambrian fossils, nor do the Nuneaton diorites penetrate them. On
the other hand, the movement by which they were affected came
from the direction S.W. to N.E., whilst Lower Silurian and Cambrian
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Sections of Nummulitic Limestone from Gaza-land, South-East Africa.
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rocks are generally, except at Nuneaton, affected by forces which
acted at right angles to this.

Professor Lapworth, when with me in Charnwood, succeeded
in finding a worn burrow in the slates low down in the Brand
Series, and Mr. Ehodes has since obtained one or two additional
examples; these are the first undoubted fossils found in the .Forest.

IV.—NOTE ON THE OCCURRENCE OF NITMMTJLITIC LIMESTONE IN

SOTJTH-EASTERN AFRICA.

By E. BULLEN NEWTON, F.G.S.

(PLATE XV.)

THE object of this communication is to place upon record the
existence of Nummulitic rocks in South-Eastern Africa;

the result of an examination of specimens brought me by their
discoverer, Mr. David Draper, F.G.S., of Johannesburg, the
enterprising Secretary of the Geological Society of South Africa.

The specimens, comprising two pieces of limestone, were
obtained in situ from a spot about 100 miles westward of the
mouth of the Busi Kiver in Gaza-land. One is of a light-greyish
colour, the other pink or flesh-tinted, and both are crowded with
foraminiferal tests in a good state of preservation. Some of the
organisms are exhibited in relief on the weathered surfaces, either
as sections or exteriors, though for structural details it was necessary
to prepare microscopical slides. When these were completed I was
able to determine the presence of two rather important species,
viz. Nummulites perforata and Nurnmulites Biaritzensis, both of
which occur in abundance in Madagascar, India, and other
localities.

Professor Rupert Jones, F.R.S., who most kindly undertook to
examine the sections, not only confirmed my identifications, but
was likewise able to point out some other forms, such as Nummulites
Guettardi, N. planulata, and varieties of Orhitoides papyraceus.
Professor Jones was inclined to regard the N. perforata as more
closely allied to N. Ghizensis of the Pyramids, but as Orbitoides
is absent in the Egyptian limestone he felt satisfied as to the
correctness of the former name. Most of the species referred to
are found in the light-coloured rock, the pink material yielding
the forms of N. Biaritzensis and Orbitoides. Both large and small
examples of N. perforata are present, the former measuring in their
longest diameter 15 millimetres, and having an extremely small
nucleus ; the latter being only three or four millimetres across and
possessing very large initial chambers. This difference in the same
species forms a good illustration of the phenomenon usually alluded
to as dimorphism.

Mr. Draper informs me that there is a large development of this
limestone, and although at present without any accurate details of
the beds, he hopes soon to return to this part of Africa, when he
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